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Introduction 
Intravascular (or angiotrophic) large cell lymphoma (IVL), 
is a rare and high grade type of lymphoma characterized 
histologically by proliferating mononuclear cells within the 
lumen of capillaries, venules, arterioles and small arteries 
(1). The disease usually presents with fever and involvement 
of skin and central nervous system and the diagnosis is 
often made at postmortem (2). Pulmonary involvement in 
this lymphoma has already been described but never with- 
out respiratory clinical, radiological or functional findings. 
We present a case of a 75-year-old man admitted for 
investigation of prolonged fever and mental deterioration 
who was finally diagnosed as suffering from IVL by trans- 
bronchial lung biopsy despite the lack of overt respiratory 
findings. 
Case Report 
A 75-year-old man was admitted for investigation of fever 
and chills. The family history revealed a brother and a sister 
who had died of an unspecified leukaemia. 
Nine months before the present hospitalization he under- 
went a thorough investigation for fever of 6 weeks’ dur- 
ation. At that time all the laboratory tests including 
cultures, serological tests, abdominal ultrasound (US), 
abdominal and chest computerized tomography (CT), 
barium enema, bone marrow biopsy and gallium scan were 
normal. Since the patient’s temperature went down and his 
general condition improved he was discharged without any 
treatment. 
Nine months later the fever and chills recurred, his 
mental state deteriorated progressively and he became 
confused and disoriented. At presentation he had fever of 
38.7”C with no tachypnoea, rash, lymphadenopathy or 
hepatosplenomegaly. The chest and lung examination were 
within normal limits. There were no focal neurological signs 
though he was confused and disoriented. Laboratory posi- 
tive test results were as follows: ESR - 93, haemoglobin 
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9.8 g dl ~ ’ (normocytic normochromic), WBC 10 000 ml - ’ 
with 30% mature-looking monocytes, albumin 2.4 mg dl - ’ 
and LDH of 744 U ml - ’ with normal liver function tests. 
Chest X-ray, US and CT scans of the abdomen were 
normal as were cerebrospinal fluid tests (acellular, protein- 
35mgdl-‘, negative cryptococcal antigen and normal 
cytospin study) and CT and magnetic resonance imaging 
(MRI) of the brain. High resolution CT scan of the chest 
showed only one enlarged mediastinal lymph node. Tests 
for rheumatoid factor, antinuclear antibodies, HIV anti- 
bodies and antineutrophil cytoplasmic antibodies were 
negative. All blood, urine, sputum, CSF and gastric juice 
cultures were negative including cultures obtained for fungi 
and tuberculosis. Bone marrow biopsy and immunopheno- 
typing for cell surface markers from peripheral blood were 
normal. Blood angiotensin converting enzyme (ACE) level 
was 4.0 U ml - ’ (normal range 0.5-2.5). A repeated gallium 
scan showed increased diffuse uptake in both lung fields 
without mediastinal uptake. The patient’s blood gases and 
pulmonary function tests were normal. Bronchoscopy was 
done and showed a normal bronchial tree. A transbronchial 
biopsy showed aggregates of large atypical cells in the 
lumen of the small arteries, arterioles, venules and even in 
the interstitial capillaries. The immunohistochemical stains 
were positive for leukocytic common antigen (CD45) and 
panB antigen (CD20) and negative for keratin, ~100 pro- 
tein, vimentin, lysozyme and panT (CD3) antigens. This 
histological and phenotypical picture is compatible with the 
diagnosis of intravascular large B cell lymphoma (Plate 1). 
Treatment according to the CHOP (cyclophosphamide, 
adriamycin, vincristine and prednisone) protocol was initi- 
ated. After several days the patient’s general condition and 
mental state improved markedly and the temperature went 
down. Seven months after diagnosis during which he 
received six cycles of CHOP there were no signs of recur- 
rence. One month later, the patient presented with left 
hemiparesis and a brain mass on CT which was compat- 
ible with brain lymphoma. He expired shortly after from 
septicaemia. Permission for autopsy was not granted. 
Discussion 
Intrathoracic involvement in lymphoma is common, occur- 
ring in over two-thirds of patients. Twenty-four percent of 
1088 CASE REPORTS 
PLATE 1. Alveolated lung parenchyma with a small artery 
filled with large lymphoma cells. 
the patients with non-Hodgkin’s lymphoma may show 
some pulmonary parenchymal involvement during the 
course of their disease. The most common manifestation is 
mediastinal lymphadenopathy but pulmonary parenchymal 
involvement and pleural effusion may also occur (3). 
Intravascular large cell lymphoma is an uncommon and 
peculiar variant of large cell lymphoma which is character- 
ized by neoplastic proliferation of lymphoid cells within the 
lumens of capillaries, small veins and arteries. IVL was 
believed initially to be an endothelial neoplasm (malignant 
angioendotheliomatosis) but with the development of anti- 
bodies to leukocyte common antigen it underwent extensive 
immunohistochemical and hybridization studies and most 
authors currently believe that the disease is intravascular 
or angiotropic lymphoma (4). The restriction of this lym- 
phoma to the intravascular compartment may relate to 
alterations in the Hermes 3 homing receptor antigen, a 
receptor on lymphocytes for high endothelial venules (5). It 
has been hypothesized that the lack of expression of this 
antigen by the cells of IVL may impair their ability to exit 
blood vessels and reach interstitial tissues. 
The physiological consequences of IVL are related to 
vascular occlusion. Similarly to our patient, most patients 
are middle-aged or elderly and usually present with fever of 
unknown origin or symptoms attributable to skin (nodular 
subcutaneous masses) or central nervous system involve- 
ment (confusion and bizarre, non-specific neurologic symp- 
toms) (6,7). However, any organ or system, including the 
lungs may be involved (7-9). Lymph nodes, bone marrow 
or peripheral blood involvement is rare in contrast to other 
lymphomas. 
Only few cases of IVL presenting in the lung have been 
reported previously. All of them presented as interstitial 
lung disease or with respiratory symptoms (810). The case 
presented here is unique in that the pulmonary involvement 
was asymptomatic. The sole clues for pulmonary involve- 
ment in our patient were high levels of ACE and positive 
gallium scan. High levels of angiotensin-converting enzyme 
are associated with various diseases but the relevant ones 
are tuberculosis, Whipple disease, lymphoma and sarcoid- 
osis. An elevated level of ACE is rarely associated with 
systemic lymphoma but its association with intravascular 
large cell lymphoma has recently been described for the first 
time (11). The gallium scan results in this case that showed 
parenchymal without mediastinal uptake (a sensitive but 
non-specific sign of inflammation) increased the possibility 
of intravascular lymphoma and prompted the performance 
of a transbronchial lung biopsy, thus achieving the correct 
diagnosis. 
Most cases of IVL are rapidly fatal. The poor outcome is 
related to the delay in diagnosis which precludes the early 
administration of appropriate treatment. However, com- 
plete remissions and sometimes long-term disease-free 
survival may be obtained with early diagnosis and admin- 
istration of combined chemotherapy protocols similar to 
high grade lymphomas (7,9). 
This case emphasizes the importance of the gallium scan 
in the evaluation of fever of unknown origin especially 
when a systemic disease such as IVL is suspected and the 
importance of repeating this test if the diagnosis is deferred. 
The combination of elevated ACE levels and increased 
pulmonary parenchymal uptake in the gallium scan should 
therefore raise the possibility of IVL involving the lungs 
even in the absence of pulmonary symptoms and should 
prompt the treating physician to do a transbronchial biopsy 
as a diagnostic procedure. 
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Felty’s syndrome 
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Introduction INVESTIGATIONS 
Pulmonary veno-occlusive disease (PVOD) is an uncom- 
mon cause of pulmonary hypertension. There are reports of 
PVOD occurring in patients with recognized autoimmune 
diseases, and in patients with serological evidence of 
autoimmune disturbance. We report a case of PVOD 
occurring in association with the Felty’s syndrome variant 
of rheumatoid arthritis. 
Case Report 
36-year-old woman was admitted with 2 days of extreme 
breathlessness superimposed on 2 months of worsening 
effort dyspnoea, and a year of increasing ankle oedema. She 
had a 16-year history of the Felty’s variant of severe 
rheumatoid arthritis (rheumatoid factor <l in 320). She 
had received disease modifying therapies: penicillamine, 
intramuscular gold and salazopyrine, which were discon- 
tinued after 5-13 months, because of ineffectiveness or 
side-effects. For 5 years she was maintained on hydroxy- 
chloroquine which was discontinued at the age of 33, and 
her arthritis had been quiescent since. A premature meno- 
pause led to endocrinological investigation and a diagnosis 
of partial hypopituitarism. Admission medication was 
hormone replacement, thyroxine and aspirin for analgesia. 
She had never smoked and there was no relevant occupa- 
tional or animal exposure. Examination revealed rheuma- 
toid deformities, blood pressure 90/60 mmHg, jugular 
venous pressure elevated by 5 cm with cv waves, precordial 
auscultation revealed a pansystolic murmur at the left 
sternal edge. There was bilateral pitting oedema. Chest 
examination revealed bilateral pleural effusions, with basal 
crepitations. There was 6 cm splenomegaly. 
ECG sinus rhythm, right axis deviation. Blood gas analysis 
(breathing air), pH 7.37, PaO, 7.75 kPa, PaCO, 2.51 kPa, 
haemoglobin 9.8 g dl - ’ microcytic, leukocytes 0.9 x log/l, 
neutrophils 0.2 x 109/1. Coagulation screen within normal 
limits. Positive autoantibodies: homogeneous antinuclear (1 
in 640) and antismooth muscle. Pleural aspirate: protein 
22g1-‘, no malignant cells or organisms. Chest radio- 
graph: normal heart size, bilateral pleural effusions. Venti- 
lation perfusion scan: no ventilation perfusion mismatch. 
High resolution computed tomography (CT) scan: bilateral 
pleural effusions, no interstitial fibrosis. Pulmonary func- 
tion (normal 3 years previously): FEV, 0.91 (predicted 2.9) 
FVC 1.1 1 (3.6), FEV,/FVC 82%, FRC 1.5 1 (3.2), RV 0.9 1 
(1.6), TLC 2.3 1 (5.2). Echocardiogram: normal left ven- 
tricular function, dilated right atrium and ventricle with 
tricuspid regurgitation, elevated pulmonary arterial pres- 
sure. Cardiac catheterization; normal left ventricular and 
coronary angiograms, pulmonary artery pressure 66/33 
(mean 45) mmHg, mean pulmonary wedge 11 mmHg, right 
ventricle 61/19 mmHg with no evidence of constrictive 
pericarditis. 
These investigations indicated moderately severe pul- 
monary hypertension with right heart failure. Diuretic 
therapy resulted in an improvement in symptoms, oedema 
and radiographic appearances. She subsequently deterio- 
rated, with worsening pulmonary hypertension (confirmed 
by echocardiography), and evidence of systemic vasculitis 
(nail bed infarcts and splinter haemorrhages). Treatment 
with methyl-prednisolone and cyclophosphamide was com- 
menced because of the suspicion of concomitant pulmonary 
vasculitis, however, she continued to deteriorate and died 
5 months after presentation. 
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At autopsy the heart weighed 350 g. The right ventricle 
was 0.7 cm thick and had a dissected weight of 130 g 
indicating hypertrophy. The right atrium and tricuspid 
valve ring were dilated. There were bilateral serous pleural 
effusions. Both lungs were heavy (right 865 g, left 778 g), 
and after inflation/fixation then section, showed patchy 
haemorrhage and irregular ‘geographical’ areas of necrosis. 
